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Number of Countries: 001 Number of Patents: 002 

Abstract (Basic) : C[g,J1280295 A \/ 

Beta-lactam cpdrr'are by hydrolysing cpd. (dl substance) of 

formula (I) selectively by means of microorganisms or enzyme to derive 
optically active cpd. of formula (I) where Rl is H. (Rl is acyl; R2 is 
(substd.) alkyl, alkenyl, alkinyl, aryl, alkylthio, alkylsulphonyl , 
arylthio or arylsulphonyl or acyloxy; R3 is H or protective gp. for N 
atom) . 

Optically active 3 - (1 -hydroxyethyl) -2 -azetidinone deriv. can be obtd. 
from optically inactive 3 - (1-acyloxyethyl) -2 -azetidinone derivs. (dl 
substance) by means of microorganisms or enzyme. The prods, are important 
intermediates for prepn. of carbapennem and pennem deriv. having 
antibacterial activity. 

As microorganism may be various bacteria, yeast and fungi. Bacteria 
yeast and fungi. Bacteria include Arthrobacter simplex SANK 73560 (JAM 
1660), Bacillus subtillis SANK 76759 (lAM 1069), Chrombacterium violaceum 
SANK 72783 (ATCC 31532), Flavobacterium capsulatum SANK 70979 (IFO 12533), 
and Flavobacterium meningosepticum SANK 70779 (IFO 12535) . Yeast includes 
Aureobacidium pullurans SANK 10877 (ATCC 15232), Candida albicans SANK 
50169 (IFO 0683), Pichia farinosa SANK 58062 (LAM 4303), Pichia terricola 
SANK 51684 (FERM 8001) , Rhodotorula minuta SANK 50871 (IFO 0932) , and 
Saccharomyces cerevisiae SANK 50161 (lAM 4512) . fungi includes Aspergillus 
niger SANK 13658 (ATCC 9142) Gliocladium roseum SANK 10560 (FERM 8259), 
and Humicola asteroidea SANK 14981 (FERM 8260) . 

Enzyme may be microorganism origin or animal or plant cell origins. 
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R^ H y ^ A. ^ X A- , "fe b < 7 X - A' :rx -c 
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. ^ , i \^ < \1iA»fSi i: ) ^ ^ ^ ° > 'y "T 

i:-ef>^>o ). fatjftgs^^ut^^iii^^x^A. 
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^A-, ;*-^f-A.. y-A^. 4 U < ^t 
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««^astt. TA.'^A.iscfct^w:, >^a/, x 

f-A-, T'ot'-^'. -fyT'ot'A', -f ^ ^ %L 
< H. t - y ^ A. <t: ) , COjR^ ^ ( ^ ^ RMt. ml 
i&U/c%Otl^«^^^'t). -OR^^ ( ^ R^' 
Vi7K5KlI^. TA.^A.iC(y;ii::tH:>^A, x 
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m:^Ut4»J:v^--=>'*i^A'^(-tO»gftlSti. 
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-iyi:R*/>iilittt«'&:^L-C% J:v,^-:y-;^A.agoa 



^ ^ /X -C ^> T . -t o ft ^ ^ $fe L 

t>i9tmmi: m L X i \^ t m z fctstn 
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- o r 1^ ^ ( ^ ^ , #L ) fx <!: X- ] . -e 
O S£ ^ 3^ -002R^ IS ( ^ , ml U 4» 

c mm } 

Arthrobactar simplex SANK 73560 (lAM 1660) 
Baeillufl subtills SANK 76759 ( lAM 1069 ) 
Ohromobaeteriuni vioUeeum SANK 72783 (aTOO 31532) 
PUvobacterium eapsulatum SANK 70979 (IPO 12533) 
Plavobacterium meninifosepticuni SANK 70779 (IFO 12535) 

C D 

Aureobacldium puUurana SANK 10877 (aTCC 15232) 
Candida albicans SANK 50169 ( IFO 0683) 
Piebia farinosa SANK 58062 ( lANf 4303) 
Piehia terricola SANK 51684 (PERM 8001 ) 
Rhodotorula minuta SANK 50871 ( IPO 0932) 
Saccharomycea eereviaiae SANK 50161 ( r AM 4512) 

Aaperfflllus nlyer SANK 13658 (aTCO 9142) 
Olioeladlum roaaum SANK 10560 (PERM 8259) 
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HumicoU asteroidea SANK 1 4981 ( FERM 8260 ) 

tt^:^X%WO-?^C,*t^>^«l3^20- 150Jiy 

%oii«5S:j5§afl ( mm^^ t X m.mm^K.m 

nu-t ^t-, *tJc<afD-f6ffi«o;g«®jjio.s 
-zo%o©Hic@ft¥$^-cigjDi-:5) L, 1^ — 

n ^id . 3 - ^ 2 % . y 7" h 1 % , 

L. 500ffl^H^77;^3^C5>ffL. 120*0, 15 

/ba , -C2o^ra1® EIStM-t ^ o 

ra-ig%X-3 aftfJiS«L/cl&#^0i^3/ii/e§|fiL. 

28lc^TilteJSi: ^-f?>o 1 a^, ffi^/r^W 
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@ tk^ph 5.0-^7.0 oj^^r^, mx^^mmt^^m^ 
m X m m <o m ^ t'- m h ir :b o 

tz E t'- ^ ^ t'- ^ mT^^mf^^ow^-mP^-kn^ 

fzibK\t^ ^ «^ Jtb t ffi -6 O d'-a * U v-o 5^ 
r h :^ 1 - 3 %^ Cflff5x4*J^ a05-0.5 %pH6.50 

^Kl^^^^jftig ( ^J;t<l PeS04 • 7H2O , MgSO^ • 7H2O , 

zn304 • 7H2O f£.E)k 0.001 - 0.01 % as i[jD 6 
tt-. m ^ <r> mi^ ^ m ^ isSi t h ^ t ^ ^ ^ 

«a*%jr:c I- Lit fib^jiiffljia % (0 x-. y 

X. i^i ^ x<x-7-7 — -fe'( Carboxylic - ester hydroraae » 
BO X 1. 1. 1 , it « 7- ^ ffF i O Ttj fit iPq , PLB ) 
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g x< — ( Trlacylfflycerol acyikydrolaae , EC3. 1. 1. 3, 
i^j X. Aaperifillus orysae i fz, \% Aspergillus niger ^ 

jfco 7!? flsa ) 

T i yT*X7 — "tf ( N — Amino -acid aminohydro laae , 
BO 3. 5. 1. 14 . ^ W: Aapargillus MO^t^SJ: OS^ 
3BI $ n m IS «Pd ) 

;tW!i*'^>^T^^— -trcii Aspergillua oryrae ^ Jfc 

<oi^m-%m.Shx . y - -tf ^ A/ "t: t ^ ^> o -e Tff 

3K» !^ O »; ^-J - -b: O 7)- t) 0 ffl I ^ ^) .1 t X- ^ 
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- . y / rv^ 2. T i K £ ) ^ iJt ^ 
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x-100 . 3pan80 ,!: ) ^ tK =1: a -r 6 5^ «l ® iSf 
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— ^ (2) ( ^ ^ R2 J- ^- 1^5 ^-j. ^ ^ ^ ^ 

^ '4' R< , r2 i: ex aMt «f/ is L 4) o ^ 5^ ^ 

^> t ic j: 0 y 7 o ^ gS (4) *5 -C t ^> o c H t 
<r T :^ O VC X ^ it ^ ^ t- m h fy^ ^ o C 

^^^\^X^Xnhft^it^(^k% Scheme 2 frC 
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i» 5R -^K w: 01 ;ja L -c. cs ^ %j R Id r n a 

ffi4*L<*iBfeicj:') 1 - 4 Hp^. ffl^jRjKwii^ 

T 2 24^ Rij s ;o ? ^ o ;::orBi, tlc fx 
<if ic J: 0 <fc: ^ 1^ 0) o <t -Q- ^ (2) -\ o S! ^ ^ $g 12 
6o ifi^t^Pe^^, ii^^ri^JJ^. m^n^Wi ^ 

7i.i^o^h^77^_^ TLC , T^c M ^ 
-2S5962-^(cg3^$nyc:^2£K:j: o m b ^ o 

^fzio-h Scheme 1 JC O T f t -gr <«5 (3) 4 I 

-c (1) ^# e> H 6 



H2 NR V 



MgS04 



(3) 



(4» 



u 



NaBH4 

CHj fl : 



OH 



(I) 



(S) 
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Scheme 1 



^ ^ :y <0 ^ :t y A. it^ -r ^ it^m i^l^'^^^ 

Pukuyama ^ C J- Am. Chem.Soc. r02 2122 (1980) ) <0 m 
K:^!£0-CI!S?* U 0\.-t-4#5a58 60 - 1 9763 <0 ^ 

ffi (c J: 0 ft (9) A* c> a 6 o ft -a- %i (9) ^> * 

^.<-t^ Aflj^i» < :^gfej^:i«Fgafla 59--i6265 # 

aO'lfeSBa 59-51286 ■^K:^SnTV.-?>o 

aft -f ^) o 
^JS ^ 1 

( 38 , 48 ) - 1 - (4-^h4-*y:7:ii^^)~ 



3-C(ia)-1>~ t Kn^Vx^A>) ~4 



OH 



til 



00H3 

d^-3.4 — h^:^^— 1— ( 4— > h4^-X7 
-yu ) -3a- C(iR*)«i -T-fe h 4-5/x^>u] 
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— 4 — x^iA^ - 2 - 7 f- y y (SOffl^) ^ 
Piehia farinosa SANK S806 2 ( lAM 4303) ^ff^B 
^\tC t 0 30 r -0 24^ Pol St ^ig^-r^o 

21 'nj? # ^ H /c o 

CaD24- _,35. ( Q_ , ^ Wc&i ) 

NMR ( CDc^j ) , dppm : t. 2 7 ( 3 H . d , J = 6 Bz ) . 

t55(tH,d,J = 2fl2), 138(lH.dd,J = 2ae>'4 
Hz). 3.75(3H,a). 4. 1 - 4. 5 ( 1 H . m ) , 4. 6 0 ( 1 H . 

t.J = 2Bz), 6.75-7.B0 ( 4H . A2B2 M) 
^ ^ ^ 2 

(3B,4R) -1 4-> \ ^^yy^^A^) 

-3-C(lR)-t: Ko^-:^x^>>u)--4— 

00H5 

4 — h7>^^— 1— ( 4— > 
:r:^^u ) — 3a— C (IB*) — 1 — ^ :y ^ a. ^ 
x^^3 - 4 - x^^>w — 2 — T-fer^';>yx 
(SOOfiy) Bacillua aubtilia SANK 76759 ( lAM 

»fl69)tffi|CAig«:j: f)28r-c24^|y5fii: ^jg 

*"f?)o ^g « * Bl5® X ^ -C ta L T 6 n 
^>mfe)Hf*:(5l8»v)'&ri^y a <f A^nm ^ VI ^ y 

^ y ^ ^ ( >';^o-N.^--s^i//gj£®x^^ = 
1/1 ) «c J: ||f»[-r 2, t B d^jft-^^F 148 «?dM# 

Ca]^^ -200* ( 0= 1 , CHc/5 ) 
mp 13 3* 

NMR 1 -O^htlfcit^^O^ftt- 

( 38 , 43 ) - 1 - ( 4 - > h 4* 'X 7 x j=. ^ ) 
- 3 - C CiR) - t KP:»-'>X^yu3^4 - x ^ 
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d^ — 3. 4 — h7>'J^— 1— ( 4— y hs<*>'7 
x^>u) - 3ot— C(l3*)-1-T-th4*'>X'f-ji.] 
— 4— x^^yu — 2— T-t'^-:/y'i^(60BV) 

Rf = 0. 3 2 ( y ^ o * 1^- X / K X ^ A' = 1/1 ) 
Ca]^^ 4-77* ( 0=1 . 0Hc^5 ) 
mp 95 - 1 05" 

NMR ( CDc^j ) ^ppm : 1. 3 7 ( 3 H , d , J = 6 Hz) , 
Z55(lH,d.J = 2Hz), 3.40(lH,dd,J = 2.4Hz), 
3.75(3H.a), l9-4.4{lH,m), 4.45(lH,t.J 
= 2flz) , 6.7 5-7.6 ( 4H, A2B2 ) 

^ is 3 

( 33 , 48 ) -1 - ( 4-> h=^v7X^>u) 
-3-C(lR)-1 - fc KP#'y3i»y^>u)-4- 



OH 




d/— 3,4 — h^V^-t— ( 4— > h4^':^7 
x^A.) -3a-C(lR*)~1--<>'/^A^:*-4^':/ 
x^A. ] - 4 - x-f-^A^ - 2 f- / X 

(I20n^) ^ Aaperffillua niger SANK 1 365 8 (aTOO 
9M2) tfl^frCA^tCJ: 0 28 lCX-48S|Pflffii: "Jig 
»'t«)o ^ St X -f- A. ta L -C^ b ix 6 

ffi^ « * (1 0801? ) ^'^^y *.^A.?f/i2^o^ h-r 

y y ^ - ( v';^ o--=^1^i^/BtSJx^A. = 1/1) 

Ca]p^* -8 7* (0 = 1 . CHe/j ) 

NMR ^ is flj 1 X*^^ h rtfzit^^O t — 
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OH 



-yx^A/ 3 - 4 - x^^yu - 2 — T-tf^'>^ 
y X C 128 ^ ) ^ Bacillus subtil is SANK 76 569 
ClAM 1069 )<bff^iCAffi>Cj:D28t -0 36 ^ 

X»P?K?>ffi^jtt(^( 2l9iv)%:c/ii*^-«.W 

^ o o 

C«3d ° + 1 70° ( 0=1 , 0H0<5 ) 



mp 128' 

C3S, 4S)-l-(4-yh:^>'<X'>^vv) 

-3-C ( 1ft )-1-t Y'o^'yx.f-A-)-A 

^ 3L ^ JU ^ 2 THe^ v>>' 



OH 



4-h7^^-1 - ( 4->h^v'-^ 
i^C>A/)-3flt-C(lB'*')-l - -iv/>f>v 
j^:^yx^yu]-4 - x^^yu-2— T-tf^-:/ 
y X ( 80 "7 ) Bacillus subtilis SANK 76759 

t Pf^K A mK X 0 28 x: -0 is ^mm t 53&«-r 

77-^ - ( •>'^a-^^^•!^v/Bt^ax^A' = 1/1 . 

uv7*-^r^tti, Rf = o.22)*cj:Offi3«!-f^)<tS 

6<J fb ^ 10 f t'-'^ h tLfCo 

Ca]"° -13.5° ( 0=1 , OHO/j ) 



NMB CCDC^s) ^ppm : 1.2 4 ( 3H. d, J = 6H2 ). 
139 C 1H. d, J = 2Hz ) , 3.22 C 1H, dd, 
J = 2. 5Hz ) , 3.70 ( 3H. s ), 3.9-4.4 
( 1H, m ) , 3.95 ( IH, d. J = 15Hz ) , 
4.59 ( IH. d, J = 15H2 ) , 6.7 0 - 7.2 5 ( 4H. 

A2B2 m, } 

(as, 4S)-i-(4 - yh#-y^y>:^yu) 
( ia)-l-bKo#-xx^/t>]-^4 
-x^sA- - 2 - T-tr^'y^y y 



0H3 



OOH5 



4-h7i/^-1-( 4-> h^^V 
A.) - 3a - C ( 1R*) - \- ^i^^A^:t 
4*?^x^^ 5 - 4 - x^.:tA^ - 2 - T-feTf^-:^/ 
:^ ( 168 47 ) ^ Pichia farinosa SANK 58062 
(lAM 4 30 3 )if|feteBi^te;:0 28 t-C48 B$ 



U"Cl^ejK^>m,!Sfei!K^*:( 179«?)^>'>)>t?yyu 
®x^yu=i/i)^j:0J!t*i-f:5i 

C«] D° C 0=1 , CHC^5 ) 

(33, 4S)~1-C4->h#«y7x^A.) 
-3-C C ia)-1-tKo4^yx^vu)-4 
-x-?-^yu - 2-T-tf^':>y X 



OH 

0H5 rr 



0CH5 



xz./v)-3a-C ( 1R* )-\-&^juiA^^^ 
-yx^A' 3 ~ 4 - x^jiA' - 2 - THf^i^y 
( 38 ^ ) % Pichia fariuosa SANK 58062 ( lAM 
<303 )<!:f|£|CB&fcj:f?28t;-e48^iaj Si 
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Cal^^" -120° C C=0.5. OHO^j ) 

( 33 > 48 ) - 1 - ( 4 -> h ^ y y A/ ) 



OH 



OCH5 



- 3. 4 - K ? y j»; - 1 - ( 4- > h # «;/ 
:^-:>A/)-3o-C ( lR*)-1-T-teh*v'x 
^A-D- 4 — — 2— T-bf^v^y (31 

^ ) ^ Pichia farinosa SANK 58062 ( lAM 4303) 



?!raBSGl-280295 (9) 

NMB li J& 6 X- e> ix <!: ^ ^ O H i: - 

mmm 10. 

( 33, 4S)-1-C4~>K^y7x^>ru) 
-3-C ( )-1-ki Ko^->'a:^A']-4 

" y 3L ^ f- yt X. ^ ^ - 2 - T-te'^ y/y y 

d/-3.4-h7:^-^-1-( 4->h4^V7 
x^>u)-3a-C ( IR*) -l-'^vy^y^;*- 
^*-yx^A^ 3 — 4 — 7x — -A^^J^x^^A/ — 2 
- T ^ y V ( 1 i 0 ^ ) Baci 1 ius subti 1 is 
SANK 76759 ( I AM 1069 ) <h#tCA&^CXO 

2 8 t -e 3 a -r ig^^t^s^^x^A. 

-f ^ t E ^it^^ 22 »9 t-n hnf':Lo 



Cct]24'' -WS** C C=1, CHC^j ) 

NMR (ODC/s) ^'ppm • ^-35 ( 3H, d, J = 6Hz), 
- 2.25 C 1H. s ), 3.41 ( 1H, dd , J = 6, 
ISHZ ) , 3.71 ( 3H, s ) , 4.28 ( 1H, q, 
J = 8H« ) , 4.75 ( 1H, d, J = t5Hz ) , 
6.6 - 7.6 ( 9H, m ) 

^^. 

( 33 , 48 ) - 1 - ( 4 - > h -^^ y >^ A> ) 
"3t( 1R)-'1-fc Ko^^>;/x^/u3-4 
-TXiA/^^i-x^jtyu - 2 — T4sf-v^y v 




di-3.4-h7i^^-1-( 4-yh^C/ 
-<y-:;/u)-3a-C(1R*) — 1- -<vy-f 

A';i-^^-yxf-/u3 — 4 — 7 XJsyU'f-ji-X^JiA' 

-2-T-tf^->^yy( 160*»)^BaciIIus 
Subtilis SANK 76 759 ( lAM 1 069 } ^ ft^ ^ 1 B 
itf^iCiroOT'-n^a-^^jfci^ZlDU/xd'^ejAjfeiC 



4rif>'/B^fiaxf^A. = 1/1 , uv 7 --^ 7^ «^ ai , 
Rf*a4 ) K X 0 n mi^ ^ t B &^ it ^ ^ ^ z ^9 
e> K o 

NMR (ODOij) ippm : 1.28 ( 3H, d, J = 6.5 
Hz ) , - 2.4 C IH, S ) , 3.71 ( 3H, 3 ) , 
3.30 ( IH. dd, J = 4, 2H2 ) , 4.07 ( 1H, 
d, J = 15Hz ) , 4.60 ( IH. d, J = 1SH2 ), 
4.0 - 4.3 ( IH. m ) , 4.28 ( IH, d, 
J:=2H2 ) , 6.7 - 7.5 ( 9H, ID ) 

^ ifi^ 1 1 

( 3B , 4R ) - 1 - 7 »; - 3 - C C 1 a )- 

t Ka^.>X^A']-4-7XJ:tA'^j|-X^.a 
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C C IB* )-1--<>'y-f/^;*'»^->'i^A-)- 

4-7x-A'^;<-x^ii/u - 2 - r -€ f- y y 

C 520 ^ ) ^ Bacillus subtilis SANK 76759 

( I AM 1069 ) t^K K'^K t 0 28 t-CJ BfW 

n?>fiSfe«fl^( 2 50 ■») ^v/'i ^yA.»»>^ o 

= 1/1, af=j=o.4)^t:J:Offf»i-f^)i: aw^k-^ 
ife 43 i*- 14 n o 

Ca324° -3° ( 0=1 , OHOij ) 

NMR (ODOij) ^ppm 1-29 ( 3H, d , J=6H2), 
3.31 ( IH, dd, J = 15, 5H« ), 3.4-'4.4 
( 2H. m ) , 4.47 ( IH, d. J = Z5H* ) , 
4.9-6.0 ( 4H, m ) , T.I-' 7.5 ( 5H, m ) 

11 

( 3& , 4B ) — 1 cys^t KijA^— 3- 

C ( l8 ")-fcKo=^'>^X^A^]-4- J-f-J^ 
yi/-2-T-t;^';^>'>' 



?fB3BSSl-280295 (10) 

V CHj 

Ph 

d/-14-h9y-x-1 - t KU/^ 

-3ff-C ( IB*) txy>f>^;*-^yxf'A'3 

^Bacillus subtilis SANK 7 67 5 9 ( lAM 1 0 69 ) 
<b^lCA&^CJ: 0 28 t:-C-3BW^«'f^)o ^ 

C 110«»)%y'J*yA^}f«^a^h^97'f 

4=0.35 )K:XOffl«-t*t S6*lfk-g-«39.4iV 

Ca]p +Z8' ( 0 = 0.94, ) 

NMB # ^ fi! 6 X- ?^ e> n lai o ^ n i: — 

H » 1 4. 

( 38, 43 )-l ;yyttKi;A^— 3 — 

C ( IS )-t Ka=^v'X^A'3 - 4 ~> X ^ ^ yi^ 




d|-3.4-h^xj^-1- ^ V \:, V \) 

- 3« — C ( IB* )-l ^ -y \r ^ * ^ X 

^^]-4-x^i:.A^T-tr^ 40i9} 
^ Bacillus subtilis SANK 76759 ( XAU 1 069 ) 
tfjitC28t;-e3BMlS«"r^o 

13 ^|B1«i»C^%-f% ^ Sd^fk^l^ 10 «9d'^14 

CaD^D^* -52* ( 0=1 . OHO^s ) 

NMB ^ ^ fHl 6 t- 1^ p> n y:: 3* <k o ;t 
5I^JftfiJ 15. 

(3S, 48)-1 tyyfcKUA^-3- 

C ( IB ) - fc Ka4^i/x^/i/3.-4-7X.= /u 





Ph 



d<-3.4-h7y^-1 -■^xs'tKy^ — 

3a - C ( IB* )-l ir/y-fA^jT^yx^A-D 

- 4 -7. XJiA^^;i-x^.sA^ - 2 — T-tf^i^y 

x(i60ii^)j&rllJ5f!Ii3ira»*cJS«, ton 
•f 2> t a w <k # % 6.5 j&i ^ e> n o 

Ca^D -^3* ( 0=0.65, OHO^s ) 

NMB (0D0^5) app„ : 1.28 ( 3H , d. J = 6Hz), 

- Z8 ( IH, S ) , 3.35 C IH, dd , J=3, 

5HZ ) , 4.2 ( IH, m ) , 4.34 ( IH, d. 

J = 3H2 ) , 6.04 ( 1H, 8 ) , 7.2 7.4 

( 1 5H, m ) 

16. 

3>4-h^y^-1 - ( 4-y y ^ y ^ s. 
yu)_3o-( 1— t Ko^^-^'X^A') — 4 — 
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«RIB3 61-280295 (11) 



0H5 



OH 

A 



OOjH 



OOHj 



x^A^)-3o-(1- ^ V / A ir ^ ^ 
A.) - 4 - */nK:^y>^A' - 2 - T-«^v?y 
X 50 ^ Bacillus subtilis SANK 7 67 59 ( lAM 
1069 ) ift^frCAi^tCJ: 0 36 ^Mfit ^i^lft-t 

# T^x g 6^J 5 i** P> ti. /c o 

^ 17. 

3. 4 - h 7 y j=^-1 - ( 4-> \ ^ y :s. =. 

^yv^yujj-4^yjiyA.>K::^yi/> ^yu - 2 - T f- 
y :^ 



OH 



0CH5 



d/-3.4-h7:/j:^-1-C 4-- / h:^-:/ 
A') — 3a - ( 1 — -^x/'fA^^^'-v/i^ 

yu) — 4 — *A^iK#^>/^A^ — 2 - T^s^•:^y 
X 80 5^ N , N - i> > ^ ^ A T 51 K 1> , 

Bacillus subtilis SANK 76759 ^ tC A IC i: 

i:^^«^i^xSS^j<fc-&<fe2a -^i&M^bKfco 

3.4 - h 7^^ - 1 - ( 4 - / Y y y X, ^ 
A^) — 3a— ( 1 — t K°=^'i^xf-A')-4 — 



CH5 



OGHs 



7XJiA^)-3a— (1 :xy>fA^;*-#i/ X 

2 — T-tf^-xy X 20 m ^ Bacillus subl i 1 is 
SANK 76759 t K Jl & K X 0 36 E?Pdl igS-f^o 

25-?%-yU:/!^^A/at«;^a^h^77'f- 

0.4, uv9xrt^to)>cJ:0f#Mi-6t^^/S 

<4 e w fk # 5 A* i§ b ix • 
nmm 19. 

(38, 4a)-1~(4~>h#V7XJiA^) 
4 - x^sA^ - 2 - TH^^i^y X 



OCH3 

TJyr-:^^ — -VCN - Acylaminoacid 
aminohydroJ ase BO 15.1. 1 4 ) 5 0 0 & %r 5 /i^/W 

<0 ig <b :» A. h # tr S 7k 4 It x ffi IK 

« ( PH7.0 ) S^^ mC Km i>*-t o C tl K <M - % 4 
- h 7X^ - 1 - ( 4-^ h*-X7XJ£A^)- 

3a - C ( ia* )-T-th:^'XX5^A'3-4- 
x^^A^ - 2 - T-tr^v^y X 49 «V5&r Q.05 foO 

Triton 100 t ^ iy \fC iJQ A. ^ o C <0 m ^ 30 tr 
X-2 Bratt|2|i-f;bo RlO«L^B^^xf-A.t:-?*to 

L -c I* p> tu 6 m^«c (4: ^ 9^16 ^ 1 tmmKisi,m 
•t^> i swfk#%) 10 v hn-fzc 

C«30° -40" C 0=1, OHO^s ) 

NMR it Mi ^ 1 -C b ix yti <k to <0 -t H ^ — 
20. 

C 33 , 43 ) - 1 - ( 4--> h^^x^xsA.) 
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OH 

CH, f-f 

7'^ffFj»i3ft(r^j.^^^_^. ^ oarboxyl ic — 
ester hydrolase EC 3. 1. 1. t ) 500 #{fl:^0.1 M 
'J « ftl C PHTO ) frC i§ U , C n frC d| - 

^ 12 ^4 p> n o 

CaD -SS'* ( 0=1 , 0Ha^5 ) 

NMR m ^ ifi t X- e? n ft o tt <i: — 



^ftlBg 61-280295 (12) 

di-l-TUyu-3-T-irf'A.-4 - x^ 
- A' - 2 - T -fe' ^ V/ y X 

0 

CH3 fl 

y 20 «^ frC g U , 0.87 ir^ <0 T i; T ? :^ & J>* 

JJS7kiSSfl«'^i^;^':>'!>-i»4^^;rjox.. 20'c, 20 
^ M !3i(: o ^ iS S& , ^fkK< 5 y - 1. 5 6 f 
1r ;Era X » a 5R ^ H aT - 20 -c u , o y,^ X- 
^f^y 1.76 W'SrIs]iafcX»D;t?>o 

mmw-^^ik. nm^ -y n y A. 7 y:: y • ^ « 

'^V^y7^-(x^itj^^.\^y)Kii\^^ Rf 

= 0.4 mo B ^it^'^ 691-9V^4/^o 

Bp 95 - 105VO-a3«Hg(^^ia&) 
NMR (ODO^j) 3 : 128 ( 3H, s ) , 2.5 6 
( 1H. d, J = 2Hz ) , 2.3 - 4.3 ( 2H ) , 



4.24 ( tH, d, J=2H2 ), 4.54 C IH. t, 
J = 2Hz ) , 4.95 — 6.t5 C 3H, oi ) 
IR (Liq. ) : 1760, 1712, 2110 

di-1 z -y y t, KV>t^— 3"T-t^A<- 

O 

cHs rf 

Ph 

2 0 g )^ U , 2. 8 2 ^ O -< X t. h'. y A- T ? 

<b>5^f>30.^frC(S»fL, 1.57J' <0>f;if / 

o\,^-ei.78«/o-::^^7^v%r-2o"--ior X-^ra 
i^o< OiRJ&taftir 15 ti-r^) C*5i.5 
^m)o 2owotii<k>^uy^^jox.. 



h ^ a ^ h ^ 7 y — C v/^a-.#ifx :g^^ 

3. 2 ^ P> iX fc o 

Rf = 0.35 (•>^o'^4^1f>':g^|gax^/u = 
2:1) 

NMR (ODOis) * • 2-21 C 3H, s ) , 2.32 

( 1H, d, J = 2H2 ) , 4.22 C 1H. J = 2Hz ) , 
4.45 C 1H. t. J = 2H2 ) , 5.86 ( IH. S ) , 
7.28 ( 10H, 3 ) 

IR (Liq.) «ir-^ I 2 1 2 0 , 1 7 60, 1 7 20 
^^flj 3. 

d/ - 3, 4 ~ h 7 y ^ ~ 1 _ 7- - 3a - 

( 1— l:Ko#'>^x^A^) — 4 — X ^ A- — 2 
- f ^ f- -y J y 

OH 

0H3 ^'rY 



di-1-TyA^-3-T-t^A'-4-x5^ 
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^RrlBg 61-280295 (13) 



-yu - 2 - y -'i f- 'y ^ y 400 ^y-/^ 5 

•^^CiSWPU, 7K?%T86«V*0 NaBH4 ^ tj) o < 0 »D 

:^:S^®^*^>^=i : 1, Rf = o.3iajZ2)icj:o 

i 6^<b-^*^ 3 0 0 "J? ixy^w^ 

NMR (CDO^s) ^ : 1.2 5 ( 1. 2 5H. d , J=6.5 ) , 

1.29 ( l.rSH, d. J = 6.5Hr ) , 2.45 { tH. 

m ) , 3.0 - 18 C m ) , 18-4.3 
C 3H, m ) , R1 ( 3H, m ) , 

NMR o 1.25 t 1.29 <r>viri-i^<r>^t^h B*/ 
3* = 1/1.4 "C ^ ^> j: i 6> p> o y:i o 

^ K '^r ffl i,^ X 4i (&] ^ ^£ * d'^ 14 n o 

# 51 4. 

d/-3,4-h7^^-l - TU>^-3a- 
( 1 y / ^ — 4 — xf- — 

— 1 — T y y 



OCOPh 

cHj pr 

^ i% ^wj 3 J: 0 ?^ A: s* : B* =i= 1.4 : 1 <o ta 

-g-^fOTA-:? - A'f^'-" 800 20 .^O ^T^X ^ 

>f X134 ^^;7D;t^o cog 

^ftK:Sta^CXTy->>;«7^*'^^v^x^yu933 

•^m SL. ^ o t ^ zo ^ tkt^ o ^ ^ ^ 

;t tK et 2 lei , uigso^ycx^^o m&tm^^ 
^a^d^ify:e^^i^;^=s ; 1 ) K X 0 

^ t U 917 ^9 h fl'fCo 

NMR (ODO/5) 3 ; 1.50 ( 1.25H, d, J = 6.5Hz). 
1.54 ( 1.7 5H, d, J = 6.5Hz ) , 154 ( 1H ) , 

13 ^ 18 ( 3H, m ) , 19 - 4.4 ( 3H, m), 

4.9 — 6.1 ( 3H. m ) , 7. 2 - 7.B ( 3H, m ) , 

7.8—8-1 ( 2H, III ) 

NMR <0 1. 50 t A (O \y ^ i- (O ^ h R*/S * 

=1/1.4 -e ^ ^> c t t-m h t ft 0 



m 5. 

d^-14-h7>'-5^- 


- 1 




C C IR*) y / ^ ?t 




•>'x^/u]-4— 7 






T f- 'i^ y y a X 


d/-14-^7>^^-1 


1 - 


- r ^} " 3a - 


C ( IS* ) - X y -f 


St 


:^*-yxf-^] — 4- 




2 


- T ^ y y 



OCOPh 



SPh 



Pb 



CH5 



-3Ph 



^#-t/'^A.•;/•y7 1^•:/626«e%'X^7t K 
D77>'10«^^Cig»¥L, 7K?S-Tn-7'f-/^U 

1.62m*/u/«^) 14 «^ ^ 
3!w;t*<, 30^rBl«&J#»-78 ^iP 

-r^o COfS«t(C|&3f <«J 4 X-'§'j5KUfC 
^f4:CR*. S*Oi:rO) 917"?OlO.^^?-h7 

t Ko 7 7 y^s«*»D;t, Mk:-78 rfrc. X— 

W^I4^"f^>o 0\.'-t'» J. Am. Chem. soc . , 99, 
4405 (1977) 0^&-e#fiicU/C 7 x. =. ^ y 



mif'by^yayyy^WL^TmA.^o -78 r 

w: -c — ^ Pal fist . eip ® ^ ^ ?ja ^ o "t: ^ <k 
^, !A itl )iK ^ ia fo ^^IS tK frc -C i5Eo Mg304 ic t 

iS£ Sfe , g «t S * y A' 7 f K ^ a h 

-f— C -x^o-N^pi^x : s^i^x^^ = 
10 : 1 )KX0Wni.m&^(Ofi*i^S2^»9ioX 
£>• a* f*: 200 lb n/Co 

R* i*: : ffe ^fe . R f = 0. 2 3 ( ^ fk > ^ u X ) 

NMR (ODC/j) <5 : 1.52 ( CHj , d, J=6.5Hz )» 
154 C 1H» d, d, J = S.5, 2. 5 HZ ), 16- 
4.4 ( 2H, m ) , 4.51 ( IH, d, J=2.5Hz ) , 
5.0-6.0(4H, m). 7. 1-7.6(8H, m). 
7.9 — 8.2 ( 2H, m ) 

IR (Liquid ) cm~'^ I 1 7 60 , 1 7 20 

a* : mp 70 - 1 t Rf = 0.3 1 ( i^<k > ^ 

V y ) 

NMR (000^5) d : 1.55 ( CH3 , d, J = 6.5Hz 
13 — 4.1 ( 3H, m), 4.29 ( IH, d, J = 
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15Hz ) , 4.9 - 6. 1 ( 4H. m ) . M - 7.6 
( 8H, m ) , 7.9 - 8.2 ( 2H. m ) 
IR (Nujol ) ca'^ : 1 760. 1 7 20 

mmm 8- 

_3a_[ (13*) - \ - t y a ^ y :c ^ ) — 

4 - xf-.=:^ - 2 - r ^ '9 / 



CH5 



HO 



Ph 



Ph 

03^f^2Od/— 1 ii/yfcKijA/ — 3 — 

T-tf-A' - 4 — x^^A^ - 2 — T-tf^>^y 
i.8^5&r30«^o^;j'y-A.tcigfi^^U, -20 r 
^c -c NaBHj 250 ■9^;!}D;ti^iafcx 5 ^Wlftt^^o 

^ il: , y * ^* ^ 7 y K ^ a h i?^ ? 7 < - 



?5KJBgGl-280295 (14) 

6^ <b ^ 60 0 ^ iy^ m t \^ X ^ h fy^iz o 

mp 10 5° 

NMR CCDC/5) 3 : 1.2 9 ( 3H, d, J = 6Hz ) . 
2.32 ( IH. d, J = 15H2 ). 3.26 ( 1H. dd, 
J = 5. 2.5 Hz ) , 3.8 9 ( IH. I. J = 2. 5 Hz ) . 
3.8--4. 2ClH,m). 5.93 ( IH, s), 
7.1 — 7-4 ( 1 OH. m ) 
7. 

-3a-C ( lR*)-T^s^=^•>x^^]-4 



— X 




- 2 


- T -tf ^ 


•>> y 


X *>• 


j: O' d€ - 3, 4 


- \ 


y 


V - 1 


_ ^ *^ 


t K 


'i A' 


- 3a - C ( 


IS* 


) 


~ 1 — T 


h -X 




^ :i 


- 4 - X ^- = 


/u — 


2 


- T -tr ^ 











OCOOH5 



Ph 



Ph 



OH5 

CK5OOO s* 1 

Ph 



#^fl|6 X-^4y:iR*SCX3*Ot ^OOTA^ZF 
- A. 1 ^ f U v> 5 ^ fi. ^ tK ^ 5 IC 
IS^ralikSto e(^eft3:^vux;*7^vv% »D 

77^-(^ffc/^ux:fi^iax'f^/u=40 :i) 
frCJ: 0W«-r?>te»Os*<*4 00 "PAfJiO'B* 

250 e> ix /Co 

a* ^ : mp 123'', 

Rf = a64 (ia<k>^t'i^:e^fiftx^yu=r20 

: 1 ) 

NMR (000^5) t : 1.35 ( 3H, d, J = 8Hz ) , 
1.88 ( CH5. s ) , Z40 ( IH, d, J = 2H£ ) . 
3.40 ( IH. t, J = 2.5H2 ) , 3.74 ( IH, t, 
J = i5H2 ) , 5.13 ( IB. dq, J = 6.5, 3H2 ) , 
$.92 ( IH, S ) » 7.28 ( lOH, S ) 

IR (Nujol ) CB-l : 1 770 , 1 735 , 1 6 00 

B* \^ : 

Bf = 0.45 C ^fk > u y : JS^m J^- 20 : i ) 

NMR (ODO/j) a : 1.30 C 3Hp d, J = 6Hz } , 



1.92 C 3H, s ), 2.38 ( IH, d, J = 2Hz ). 
3.36 ( IH. dd, J = 2.5. 5.5Hz ), 4.0 1 (IH, 
t, J=2Hz ) , 5.14 ( IH, q, J = 5.5Hz ) , 
5.92 ( IH, s ) , 7.28 ( lOH, s ) 
IR (Liq. ) : 1 770 . 1 740 

d/ - 3. 4 - h ^ y - 1 : y t y i) 

- 3tt - C ( IR* ) - 1 , > ./ ^ ^ 'Se^ -y X 

0'di-3.4-h7>'^-l--<x:yt K'jA^ 
-3a-C(1S*)-l~ -cx/'fyu^:^^yx 




8 -C^yti 592 ■»OTA^3-A.f#: ( B* 
^ y Kml^ \. ^ 1.05FO hy7XnA^3j5p^7-f 
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-v^t'y K^o-^ h^77-f — ( ^ n ^ ^ ^ 
eWOR*f*:348i?itfiCKS*l:*:i17 
R* f*. : mp 1 1 1 • 

NMR CODO/5) 5 : t45 ( 3H. d, J=:6Hz ) , 

2.40 ( 1H, d, J = 2Hz ) , 155 ( IH. dd, 

J = 2.5^tO'6Hz), 4. 15 ( IH, t, J = 2Hz ) , 

5.41 ( IH. q, J = 6Hz ) . 5.94 ( IH. s ) , 
7.1 - 7. 5 ( 1 3H. m ) , 7.7 - 7.9 5 ( 2H. 

m ) 

s* : fa ite? 

NMR (ODO^j) a : t.50 ( 3H, d, J=8Hz ) , 
138 C IHp d, J = 2Hz ), 3.55 ( IH, t, 
J = 2.5HZ ) , 3.86 ( IH. t. J = l5Hz ) , 



??Raa361-280295 (15) 

5.44 ( IH, dq. J = 6, 2.5Hz ). 5.90 C tH, 
s ) . 7.1 - 7.5 ( 1 3H, m ) , 7.7-7.96 
( 2H. m ) 

di-3. 4-'h7:^^-i - ^yytKijA> 
-3a-C ( 1R*)-'<:^y-f^;*-#>'i^A'] 

- 4 - 7 j n^vv^j^i-j^^yu - 2— T-tf^-:^y 

yfeJ:yd^-3,4-h^y.^-i tyyt: 

K9a/— 3a — C ( ts*) — 1— V V A ^ 

*y :r. ^ — 4 — 7 x.=.^^:sj"j::^— /u — 2 

- T ^ y X 




;t, 30 tK ?^ T 6 o -78t:K:?^^U, 



#a|^]8-C'a-fiJcL/cR*0-<xy>fy^<4: 34 8"? 
-78t:-Cfii|f^ 270 iVO 7Xj=./U'<v-hrv5^;*- 

- f%r»a;t, -7b x: k X 30 

-(•X:J^a--^#1^x:fi^®^X^A'=5 : 1 ) K 

I ^ n n-f ^ t ^ ^ <o K*" ^ zi ^ V t- n h ix o 

NMR (ODOis) ^ - 1-46 ( 3H, d. J = 6Hz ) , 
3.61 ( IH. dd. J=2.5. 6Hz ) . 4.42 ( IH. 
d. J=2.5Hz ) , 5.50 ( IH. q. J = 6Hz ) , 
6.06 ( IH, s } , 7.15 ^ 7.7 ( 1 3H. m ) , 
7.8 - 8.0 ( 2H, m ) 

IR (Liquid) cb~^ : 1 760 . 1 720 . 1 600 , 1 580 

NMR (ODO/5) d : 1.53 ( 3H. d, J = 6Hz ) , 
160 ( IH. t, J = lSHz ), 4.11 ( IH. d. 



J = 15H2 ) . 5.54 ( IH, dq. J = 6. 5 , 15H2 ), 
6.03 ( IH, s ) , 7.1 - 7.6 ( 18H, m ) , 
7.8 — 8.1 ( 2H. m ) 
10. 

di — 3.4 — h y -y jf. ~ \ ^ >r y 



3a - C ( IR*) -1 - T-fe hd^-yis.^Tu^-- 4- 





s.^yuf-^x.^:=.j\^'- 2 - T-tr^^y io X 




d^ — 3.4 — h 7^^ — 1 — ^x-^t K. y/i^ 




3a — C ( 13* )-l-T-th4^->' X ^ yu ^ - 


4 






m 7 e> K R* 82 ^ ^ I- X ^ % 
^9 tmmK s-io * «is-r6iad50B*f*:95 

mp 120** 

Rf = a4i CiaYk>^U'i^:s^^x^yu=2o:i) 
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NMR (CDO/j ) «5 : 1.30 ( 3H. d , J = 6H2 ) , 
1.93 ( 3H, s ), 3.39 C IH. dd, J = I5, 
BHt ) , 4.20 ( IH, d. J = 2.5H2 ) , 
5.16 ( IH. q. J = 6H2 ) , 5.9 7 ( 1 H , m ) , 
7.0-7.4 ( 1 5H. m ) 

NMR (CDO^s) d : 1.38 ( 3H. d, J=6Hz ), 
1.92 C 3H. s ) , 145 ( IH, I. J = 15H2), 
3.99 ( IH, d» J = 15Hz ) , 5.15 ( IH, d ,q 
J = 6. 3Hz ) , 5.99 ( IH, s ) , 7.1 - 7.5 

C 1 5H, m ) 

11- 

d/-3,4-h7^^-i-( 4 - V ^ y 

-y :r, f- - 4 — i^jsyu — 2 — T-t'^v^^ 

itfJ:ad/-3,4- h7X^-l — (4-;*h 
i^.y7i-A^;-3ff-C ( IR* ) - 1 - T ^ 



?JR3BS 61-280295 (16) 




-XA-\y'y:^-\-i 4-> h:^.y7x.= 

A^) — 3«-C 1-tKa^v/X'f-A^)-4- 

X ~ 2 - T-^^f-C^y >' (#1(108 59-265962 

o^^^ji2 kc3e«) 270 ( R* t s*o ta-^- 
) ^t* y 300 ■yJto'^^Tke^fflfaoo Km 
ft?Ll5^r^M®^c&ffito ^K7K^^:^^t,S^lS3l 

l£^o i3 ^ A. y ^ y y ^ 

■f ?> t 1 W <0 3* 85 *d i: O' R* <$: 180 IV 

a* i*: : r^ = 0.34 ( ta fb > ^ x ) 



NMR (CDC^s) a : 1.42 C 3H, d. J=6.5Kz), 
2.0 ( CH5, s ) , 2.55 ( 1H, d, J = 2Hz ), 
3.57 C IH, dd. J = 5, 2.5Hz ) , 3.76 C 3H, 
s ) . 4.31 ( IH, t, J = 2.5Hz ) . 5.30 
( IH. dq. J = 6.S. 5H2 ) , 6-7 - 7.6 ( 4H, 
A2B2 ) 

R* {*: : Rf = 0.2B ( ^ {k > f- u :^ ) 
NMR (CDC/ 3) <5 : 1.4 0 ( 3H, d. J = 6.5H2 ) , 
2.0 ( 3H, s ) , 2.55 ( IH. d. J = 2H2 ) , 
3.45 C IH. dd. J = 6.5. 2Hz ) . 3.76 ( 3H, 
S ) , 4.50 ( IH, t. J = 2H2 ) , 5.27 ( IH, 
q, J = 6.5Hz ) , 6.7 — 7.6 C 4H, A2B2 M ) 

d/-3. 4-h7y^-1"( 4->h^v^ 
7x^/1/) - 3a - C( IS* ) ✓ >f ji- 





xf-Ji/u - 2 - r ^ :^ y 


-y Xiy 6$ - 3. 4 - 


-h7:^^-l-(4-y 




3a - C ( IR"*" ) - 1 - 




A'] — 4— xf-=.yw — 2 ~ 



7 M t 'y J y 




-3.4-h7-^.5^-1-( 4-;* h4i.i/7X.=: 
A^) — 3flt— C 1— kKa^v/x^/u) — 4 — 
xf-sA' - 2 - T-tr-^v>y (#jSSBa 59-265962 

<o ^ ^ 1 2 ^c le ©t ) ^ s ^ ffi ib* I o* 
m mo ^ C2 v^yy^-Kxomm-^t is* 

-fe Ko*>'x^A'f4c(||i$fi^)*jj:a'ia* 

Ci^^c{^e>ny;iis*-t Ko^-vxf-yuf?: 

57 0iV^ift7Kf*h?t Ko7 9x20«^kCiSl»o 
jSfrCh ij7x^A.*.x7^ V1.1 f &(/ SEUlF 
ffie5oo«p%»o;t, ?K?^T700»?<OTy-;^^^7K 

X X yu ^ iJD ;L o 515 SfJ ^ <0 ^* # , S m IC 

-C3^lt1J5tr^. dPtffT^&jSt^Si&u, ^mic: -y 

^) ^ y /i^ 7 € y y^o^h^ryy^^i-y^a 
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Z> t @WOK* i*:500 »9 i)"^ h c 
mp 101" C x--fA-i)^(bWiSfa) 
Hf = 0.5 ( ^ it > ^ ^ ) 

NMB (CDO/j) 5 : 1.55 C 3H. d , J = 6.5Hz), 
155 C IH, d. J = 2.5H2 ) , 16 ( 1H, dd . 
J = 6.5, 15H2 ) , 170 ( 3H, s } . 4.6 
( IH. t, J = t5Hz ) , 5.46 ( IH. q, J = 
6.5Hr ) , 6.7 - 7.6 ( 7H, m ) . 7. 6 - 
8.0 ( 2H, m ) 

IB (Nujol) ca-^ : 3260 , 21 40 , 1 7 45 . 1 720 . 
1608. 1590 

13* - t y a ^> X. ^ J\^^ 500 *9 ^ ^-^J^ it 
<ditJtOc^>f-A'T^yfij-:/xO^F^ET2.5 ^ 

m<o^M^^m^° 'J y t i o i*f CbI - 1 5 ^ k & jd 

$^^>o ^IciffltK: 'fc i!lo;L, W ^ « ^ ^ *l -t ^> <» 
® ^ K^^^ • 7K«to Mgs04 



?5Baa3 61-280235 (17) 

Bf = 0.61 (iSlk^f-i/:^) 

NMB (ODCii) d : 1.59 C 3H. d. J = 6.5Hz). 
155 ( IH, d, J = 15H2 ). ^17(1H. S), 
170 ( 3H, s ) , 4.38 ( IH. t, J = 15H2), 
5-53 ( IH. d.q. J = 6.5. 3H2 ) 

d^-14-h7y;^- l-C 4->h^v^7 
Xj^>w)-3a-C ( )— ?fr/u<A^:*'^yx 

f^^3-4 - xf- — A^ - 2--T-fcff^'^ ^ y 



OCHO 




^^^Rj 12 ^c^L/c:^&.X•^#^bi^6 d< - 1 4 
— h^y^-l - C 4— >^^^•X7x.= .v) — 
4 — xf^.s.A'— 2 — 7 ^ J V 100 ■^'feX h 

7Mya7 7-yz»tKmmi.. r^7o«pzto* 

h»j7X:ayu;J?j^7-fx 230 ^^^ID;L?>o OV^ 



f 7K T 150 ■» (O T / -i^ * >^ *' --^ 0? 3: ^ /u 

i5o-f*»dx.^>o Rt&«%aiaic-c5^Mi5ir* 

^ y 7 ^ - ( V^a-^#-yx :B^®xf-A' = 

2 : 1. Bf = o.4 ) K X *) n m-f^tn^it^ 

^ so "9 t^MI^ h t^fCo 

mp 79 t C •:^xf-/ux~7-A/d*P>?f^^^ ) 
NMB (ODC/s) t5 : 1.46 ( 3H. d. J = 6.5Hz). 
154 ( IH, d. J = 15Hz ), 149 ( IH, dd. 
J = S.5. 15HZ ) , 174 ( 3H. s ) , 4.48 
( IH. t. J = 15Hr ) , 5.38 ( IH, q. J = 
6.5Hz ) , 6.75 - 7.55 ( 4H, A^Bj M ) . 
7.98 ( IH, S ) 
14. 

d<-14-h7yJ^-1-( 4->h4r'y 
_4-j:^iA^-2 - 7 -fe- ^ -l^ y y 




1 io'io' 2<o:j?&frcj*i:-t:'^iBK5ix^> 

d<-14-h9x;^-l-(4->h4-y 
•y 'l^ ) — 3-T-tf-^ - 4— x-^^^— 2 — 
T-tf-?^ >?/ :^(15Ffii0a 59-265962 O ^^f»j4 
^Cifitt) 460 -y^-3rh7fcKa7^xe«^&O' 

>;*i/-^3«/<o^a-^?9[^c:^»U, o-c^c-C 

NaBHi 6-0«P^^JD;t^o 10^^B^^xf^v^:Sr^ID 

7kf5fe^, Mg304 w: -c i^efeo is la^ S * ft ^ 

'x^1^>':ft^x^y^=1 : i, Bf^^as ) K 
X 0 nn-t ^ t E &^it^^ 460 t'-n hivfc^o 

NMB (ODOIj) a : 1.24 C IH, d, J = 6.0H2 ) , 
1.28 ( 2H, d. J==6.5HZ ) , 139 ( IH. d. 
J=2Hz ) . 170 ( 3H, S ) , 12-14 
( IH, m ) , 17 4.2 ( 2H, m ) , 4.59 
( IH. d. J = 15Hz ) , 6.70 - 7.25 ( 4H. 

A2B2 m ) 

1. 2 4 t 1. 2 8 (0^y^:t'J^(Oitt)-h B*/ 3 * r= 1 /2 
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15. 

^ y V/ /u ) - 3a ~ C ( tR* ) - I - X y* 
A^;j-+Vxf-A/5 - 4 ~ X. ^ /u ^ 2 " r ^ f- 



ocoph 



0H5 



OOH5 



31 1 4 -e » p> n <k ( R* ^ s* o 

£l5«tt:S^t^3if^/u:^jD;t^«*)fi^7lci5fe, MgSO^ 
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B* ^ : 

NMR (CDO/s) ^ : t.43 ( CH3, d, J = 6Hr ) 
251 C 1H, J=2H2 ) . 3.49 ( IH, dd , 

J = 6, 2H2 ) , 173 ( 3H, s ) . 3.8 - 4.3 
( 2H, m ) , 4.70 C IH, d, J = 15H2 ) , 
5.40 ( IH, q, J = 5H« ) , 6. 6 - 7. S C 7H. 
lu ) . 7.6 7.9 ( 2H, m ) 

^mm 1 6. 

dj-XA-hyy^-}-' ( 4 - / h ^ -y 

-2-T-tff'»;^>'yidJ:0:3.4 - j, ^ y _ ^ 

— ( 4— > Y ^ -y --ir^v^A-) — 3a — ^ ( is*) 

— 1 gyy>fA^;f =|^->'ai^/u3_4— 



OOOPh 

CH5 



^SPh 



.nTjrgrooH, 



PhOOi 



OOH5 



0.7 1 ir/ O * ir y ^ ^ ^ -j^. y ^ ^ J, 

y ^ y 7 Ml Kmm\^ ^ naf^Tn-:^^^ 

y ^ Cr A 1^ X IK 11 ,r ( 1 62 m ) ij^ 

»n ;t 30 ft ^ -78 t 

( R*, 3* ^ * ^ 0 ) 1 ^ o 10 THP » «[ ^ 3!ni 

^ -t? :^ ^ ;^ /u .i-. ^ 7 6 7 O 1 0 THP 

R* : 570 

Rf = 0.48 ( W V : fip^:i:^yu=20 : 1 ) 

NMR (ODO^s) d : 1.45 ( 3H, d. J = 6H2 ) . 

154 ( IH. dd. J = 8, 2.5Hz ) , 172 ( 3H, 

» ) . 4.05 C IH, d, J = 15H2 ) , 4.68 ( IH, 

d. J=r15H2 ) , 4.37 ( IH, d, J==2H2 ) , 



5.48 ( IH, q, J = 6H2 ) , 6. 6 7. S ( 12H. 
m), 7.75— 8.05 ( 2H, m) 

a * f*: : i 8 o ■» A* p> n y;i o mp 8 5 'c C x 

^/UX-f^A-d-lb^Mfi ) 
NMR CODOIj) 1,54 ( IH, d, J=: 8Hz ) , 

3.5 - 3.8 ( IH, m ) , 3.7 4 ( 3H, s ) , 
4.0 ( IH, d, J = 15H2 ) . 4.72 ( IH, d, 
J = 15H2 ), 4.12 ( IH, d. J = t5Hz ), 
5.50 ( IH, qd. J = 6, 3H2 ) , 6. 5 - 7.7 
( 12H, m ) , 7.75 - 8.0 5 ( 2H, m ) 
IR (Nujol ) Oi-' : 1 7 5 5, 1 7 32 
^^^R! 17. 

drf-3.4-h^X^-l-(4 - / Y ^ 



7 X 






) - 3a - C C 13' 


' ) - 


- 1 - ^ y y ^ 


A- 






X ^ ) - 4 - 7 


X — 


^ ^ ^ ^ Ji^ 


- 2 




T 


-tf ^ -i^ y X. itf i 0^' 


d< - 


- 3. 4 - Y y y 


:^ — 


1 




( 4 - > \ ^ -y y 


X — 


) - 3a - 


C ( 


IR* 


) - y - y / ^ 




s^. y X ^ ^ ) — 


4 - 


y 


X 




- 2 


- 7 M ^ ^J' y y 
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^ tjD ;l , -T B r X- 1 ^ fei « ^> o o -e 7 X 

J-.: ^ i A' = 5 : 1 , Rf = 0.3 ) J: 0 f» «i "T 
Rf = 0.4 ( « / ^ ) 



?fFfp1B3Gl-280295 (19) 

NMR (ODC^s) * : 1.59 ( 3H. d, J = 6Hz ) , 
3.70 ( 3H. s ) , - 3.7 ( IH ) , 4.62 
( 1H. d. J=:2.5Hz ) , 5.55 ( IH. dq. 
j = 6, 15Hz ) . 6.7 - 7.6 ( 12H. m ) , 
7.8 - 8.0 ( 2H, m ) 

^3|fqi2 -ei4^Ky::R*'<*-^:/^ ^ y Pf- 
Rf = a.28 (tg^k^f-^-^) 

NMa (ODOlj) ^ : 1.56 ( 3H. d. J = 8H» ) , 
3.64 ( IH, dd. J=8. 15HZ ) , 3.72 ( 3H. 
s ). 4.81 ( IH. d, J = 15H2 ), 5.51 ( IH. 
q. J = 8H» ). 6.7 - 7.6 ( 1 2H, m )• 7.8 - 
8.0 ( 2H, m ) 
IR (Liq.)ai"^ : 1 7 50, 1 7 1 2, 1 800 , 1 580 

la. 

d<-3,4-h^y;^"i-(4 - >h^->- 

^ y ) - 3tt - C (1ft* ) - ^ - 7t> i ^ ^ 

^^i/x^/^ - 4 - x^-A- - 2 - T -tf y y 



OCHO 




^ ^ 1 4 -e ^4 b n jk ^ «5 ( R* <S: s* O i 

^ 0 ) 440-y^^S57K^h7VlKa77X|Cjg» 

h ij -y 890^2StO'reft0.2«? 

ikUQJL^o ^?^T 354 -?OT/-:^*A/iKi^flg?-:^ 
x-fA.%lni;L, to ^MSMtcX atflio ftfi«* 

sfita^o a^s^r^^y iJ y f y v ^ ^ 
1 : 1 ) J: 0 w«-r i a ^a^k-^^ ■» 
Rf = o.33 ( jgfk > ^ y : ^ ^ • ^ ^ 

NMR (ODO^s) ^ : 1-35 ( 3H, d. J = 8H2 
t48 ( IH, d. J = 2Hz ), 3.33 ( IK, dd . 
J = 8, 2Hz ), 3.74 ( 3H, s ). 3.90 ( IH, 
t. J = 2H« ), 3.95 ( IH. d, J = 15HZ ). 
4.62 ( IH, d, J = 15H» ), 5.21 ( IH, q, 
J = 8H* ), 6.6 7.3 ( 4H. A2B2 M ). 



7.8 9 ( IH, s ) 

i^^m 19. 

d<->3.4-h7'>^^-1-(4-- 
^ y -^^ ) - 3a - C ( 1R* ) - 1 - T Y ^ 
-y :r. ^ " 4 - x^-A^ - 2 - T M ^ ^> J y 

OOOOH5 

# ^ 1 4 t:- p> ti. {k %j ( ft* i 8* o * 

^0 ) 200 »»%ffiV,^-C#^^J7 ira»icsj5, 

('y^D-^i^.i^:/:fta?x^A^=i : 1 

Rf =0. 56 (•y;^^^a-^=^■^^y:B^{Sxf• ^= 1:1) 

NMR (ODO^s) t : 1.32 ( 3H, d. J = 8HZ ), 
1.95 ( 3H. S ). i45 ( IH, d, J = 15Hz ). 
3.32 C IH, dd. J = 6, I5Hz ), 3.75 ( 3H, 
s ). 3.92 ( IK, d. J = 1SHZ ). 4.70 ( IH. 
d, J = 15Hz ). 3.92 ( IH. t. J = 15H2 }, 
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5.20 C 1H, q, J=6H2 ), 6.7 - 7.3 ( 4H, 
A2B2 m ) 
#^ ^ 20. 

1-( 4— > h;^i/7X.=.^)-3-T-t^ 



Ji^ — 4 — ( 2.2 — -^^xhi^^^xj ^ ) — 2 — T 
M ^ / y 



o 

CH5 FT 

^-^-^ OCHj 



j^/->ui.t2F:S:^ni;L^>o^45'&:-30' 
t.25 o -i^ ^ X >' ife: ^ ;t . 2 KJ d» A- 0 S E 
-3G*»j!»>e> 10 t i -f ;s>. 



?fR333 61-2 8 0 2 0 5 (20) 

NMR (ODO/j) a : 1.15 C 3H, I, J = 6.5Hz ). 
t.21 ( 3H. I, J = 6. 5H2 ), 1.5-2.2 ( 1H. 
m ), 135 ( CX>CH3. s ), 3.4 3.9 ( 5H. 
m ), 4.21 ( 1H, d. J = Z5Hz ). 4.4 - 4.85 
( 2H, m ), 6.8 7.5 ( 4H. AjBj W. ) 

- Z. i - Y ^ y ^ - \ - ( 4 ^ 
7X^A.)-3g^( 1~t Kcr^-VXf^A.)- 
^~C2.2-v^xh4P'Vx f-A') ~ 2 - T-i^^ 
y :^ 



CH 



OK 



OCH. 



20 P> Kfcib^ife 600 ^ 7- h 7 

^^fc15WiCS»U, -20 t t 1 so <0 NaBH4 



%»0^, f^ta^C-t5^fe1fJlt^-f2,„ e^fSx^yu 
1 )^cJ:0lt«t-?>iS6t;lk^^4 63 ivAi^iP, 

NMR iODOi,) 3 . ^ C 9H, m ), 

1.55 - 160 ( 2H, m ), 3.13 C 1H. dd , 
J = 15, 6Hz ), 3.27 - 187 C 5H, m ), 
3.82 - 4.32 ( 2H, m ). 4.8O C 1H. d, J = 
5.5Hz ), 172 ( 3H, a ). B.7 7.3 ( 4H. 

A2B2 m ) 

^ ^ ^ 22. 

d/~l4~h7y^-1~(4 - > h ^ y 

^>u)-4~( 2.2~-^xh=^.y3;^ A. ) - 2 
- T -tf ^ y X 



CH5 



OOOPh 

A. 



C0Et)2 



OCH5 



^ ^ m 2\ t: ^ h tl tl it ^ ^ 2Z0 »9 \ Ml<0 

^ 7k ^ <b > ^ "-^ iC ® » U . »; X 0.2 O 
X- ^ ,a S ^ ^ a 1; K 1 5 0 ■» ^JD X. 2 0 ffil PiiJ S 

H^^^^-yi; i] ^ jx, ^ n ^ y ^ y y ^ ( ,y 

i- §6^%^ 260 'Viif^bixT'Co 
NMR (0DC^5) 5 : 1.8 0 ( 2.2 5H, d; J = 6Hz ). 
1.55 ( 0,75H. d, J = 6Hz ), 3.7 0 ( 3H, s ), 
5.25 - 5.75 ( 1H. m ). 6.7 - 7.7 ( 7H, m ), 
4.69 C 1H, t, J=:5.5Hz ), 7.8 5 - 8.25 ( 2H, 
m ) 
W 21 

df-14-h7y^-1-(4-- # 

7 X ^ ^ ) - 3a - ( ^ W ^ it ^ ^y s. ^ 

-^) — 4 — ( 2— ;Jx/u^A^j:f-A') — 2— T-tf 



OH 



OOOPh 
5 I — p ^OHO 
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tfB3B3Gl-280295 (21) 



t y a 7 ^ -y % Bl t Tic 2 i<OW^^^mK^i)-V. 

NMR (ODO^j) 3 : 1.56 ( 3H, d. J = 6H£ ), 
t.54 C SH, d, J=6Hz ), Z5 - 3.5 ( 3H, 
m ). 3.72 C 3H, s ). i. 1 0 - 4.S5 ( 2H. 
m ), 5.4 - 5.8 ( IH. ni ). 6.7 - 7.5 C 7H, 
m ), 7.7 - 8.0 ( 2H, m )• 9.74 ( IH, br.. 
s ) 

dl-3,4-h?Xj:^-1-(4- / Y ^ y 



yxsju) — 30— C 1 < y ^ Ji^ :t ^ 

^ ju ) — 4 — iJJ^jH^yj^^A^ - 2 — r y 

y y 



OCOPh 

cHj r-f 



CO2H 



OOH5 



^ -c to u , Tk «fe , Mg304 -c$£^*t^)o 

i ^ A- = 1 : \ (O ^K-Ci^^m y i3 y ^ -TLc 

NMR (ODO^s) a : 1.51 ( tH, d. J = 6Hz ). 
1.54 ( 2H, d. J = 6H2 ), 13-3.5 ( 3H, 
m ), 3.70 C 3H, s ). 4.0 4.4 ( 2H. m ), 
5.3 - 5.7 ( IH. m ), 6.7 - 7.5 ( 7H. m ). 
7.7 - ao ( 2H, m ), 8.96 ( tH, br . s ) 
25. 

d|-3,4-h7>^^-1"(^ - ^ y ^ 
7x^=>^)-3o-(1 : y y ^ ^ ^ ^y 31 



t -y ^ ^ -y J y 



-3-C ( 1R)-l-:7'f-yu.x;< V ij ^ 



OCOPh 



A 

CH5 



OCH3 

^^Wi 24 -C»e?ixtc{b^% 90 f-A. 
eo-»^iio;ts©-e3o^ffe1ftt?4^-f^o ^t&^e^ic 

'^{^^y^o^^'^y\^&L^f'^'=-2 : 1 

Rf :;=0.3 ) k: J: 9 Iff «i -f i: § W to «y36**?# e> 

flfq 26. 

( 33. 4S ) - 1 - ( 4 - > S V 7 X A A') 



5*- MP 



y y 



OSi <-h 

0H3 FT 



or^e 



^»fwj3w:j:o^^fcRfiefii<^'"'f V ^ ^ 'y ^ 

^ /u {4: 90 ^ DMF 3.^ic»»IU. t-7^^>^ 
y ^ f- V \) ^ ^ U Kt60«?ROM * ^>^- 
A^36-9^»D;t10K^ftnjJ^®o B^^:J^f^^^2ni^, 
7K^5fee Mgsoi Si^^^o 
-^d^.ifv:g^eftx^/u=2 : 1 K:-CRf==0.6 5O 

fi*J<b^^ 100 *Fa!?i|4bnfCo 

Ca^^J** -112** ( c = 1, OHOI5 ) 

NMR (ODO^s) h : 0.06 ( 6H, 8 ),.0.76 ( 9H, 
S ), 1.26 ( 3H. d, J=6H2 ). 2.47 ( 1H» 
d, J = 15HZ ). 3.29 ( IH, dd, J = 3, 2.5Hr ), 
3.75 ( 3H, s ), 4.27 ( IB. dq, J = 6. 8H« ) , 
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4.52 ( 1H. I, J = 2.5H2 ), 6.7 5 - 7.5 5 ( 4H. 
A2B2 SL ) 

27. 

(36, 48)-1-C4-;'hj^»-'y7XJ^^) 

-3-C(1R)-t - y ^ ju / ji^ iy \) 

^ ^ y X, i- ) — 4 — 7Xs;A'^;*-X^;sA' — 

1 " r M ^ y y 




Y 7t Ka79y2«/frC®J»L, -78 X: KX 

-f ^ ^) "f- ^ ^m-^ f tx --^ * X f»)5Sf -78 t k: 

Atl^'K 1 ^t^^^^o ^ X ^ ^ ^jn ;t . 
» If tK dfe 3 iHl o MgSOi K-C«L^^ ^ a ^ ^ 



?5BaB3Gl-280295 (22) 

^ a ^ hir97'f-|Cf^LRf=0.S5Og&tlfb'^ 
^ 3 8 £>i » Cj iX ^ 

NMR (ODO^s) i : 0.08 ( 6H. s ), a7S ( 9H, 

s 1.30 ( 3H. d. J = 6H2 137 ( tH. 

t. J=3H2 ), 3.74 ( 3H. s ). 4.3 ( 1H, 

dq. J = 6. 3H£ ), 4.77 ( tH, d. J = 2Hz ), 

S.7 - 7.5 ( 9H, m ) 

n 2 8. 

( 33. 43 )-3-C ( 1B)~ \ - y ^ O 




27 '(:^tl^^7:c-=:.A^iti^ 60 2 
.^OT-fe h^h 'JA.tcgJ8L, ^?^T240ivO 



^ ^ -y : e^^xf^yv = 2 : i O^t: Rf=:0.54 
mp 78*' 

Ca]2^' +46" ( c = 1, OHOis ) 

NMA (ODOis) ^ : 0.08 ( 6H, s ) , 0.89 ( 9H, 

3 ), 1.26 ( 3H, d, J=6HZ ), 3.40 ( 1H. 

br.t, J = 3Hz ), 4.31 ( 1H, dq. J = 6, iHz ) , 

4.59 ( 1H, d, J-Z5HZ ), 6.2 ( 1H. 8 ), 

7.32 ( 5H, m ) 



mMA = ^ ^ ^ 
^m± m m & 
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